This paper analyzes how banks react to the financial crisis and a deteriorating solvency and liquidity condition in their investment decisions and the composition of their financial assets. We use a novel dataset, which comprises all security investments by all German banks on a security-by-security basis between 2006 and 2011, and analyze whether and how banks use sales and purchases of these securities as the most direct and immediate way to change their overall asset structure. We find that banks substantially change their investment strategies with the beginning of the financial crisis. In particular, they shift their investments towards securities that are eligible as collateral in central bank credit operations and towards domestic securities. These patterns hold in particular for less healthy, lowly rated and large banks. Furthermore, banks with substantial exposure to troubled assets as for example Greek government bonds are particularly active in this perspective. Our results highlight the substantial changes in bank portfolios following the financial crisis, which constitute a major part of their assets, and have important implications for the current regulatory as well as policy debate on banks' investment decisions.
Introduction
The recent financial and sovereign debt crisis has created a substantial shock to individual banks and the financial system as a whole. A significantly deteriorating quality in a variety of asset classes has led to questions about many banks' solvency and liquidity situation, as evidenced for example by a stalling interbank lending market and a vastly growing demand for intermediation and injections by governments and central banks around the world. A growing literature examines how banks have reacted to this situation in their lending to corporate and retail customers. For example, Ivashina and Scharfstein (2010) as well as Jimenez, Ongena, Peydro, and Saurina (2011) show that banks reduce their lending to corporate customers during the financial crisis and worse economic situations. Puri, Rocholl, and Steffen (2011) document that, during the financial crisis, banks also reduce their loan supply to retail customers. In contrast to the growing evidence on the lending channel, much less is known about how banks react to a deteriorating solvency and liquidity condition in their investment decisions and the composition of their financial assets. This is due to the fact that banks are required even less to publicly disclose their investment than their loan decisions and that these data are thus regularly not available for academic research.
1 This holds in particular on a disaggregated level, which makes it hard or even impossible to analyze over time the individual portfolio decisions by a single or even a broad cross-section of banks. Yet, this is an important question as financial assets constitute a major part of banks' balance sheets, with sales and purchases of these assets being the most direct and immediate way in which a bank can change its overall asset structure. An analysis of banks' portfolio decisions can thus provide important insights, which are of relevance not only for banks themselves, but also for the issuers of securities as well as regulators.
We address this question by using a unique new dataset with individual security holdings by a large cross-section of banks. This dataset has detailed information on all security investments by all German banks on a security-by-security basis between 2006 and 2011 1 Loan decisions are at least partially publicly documented, e.g. in research databases on syndicated loans. An exception, at least for the large banks, is the evidence from the recent banking stress tests with information on aggregate holdings of certain securities for this set of banks.
and thus before as well as during the financial crisis. It comprises 113,376 different securities with an average total nominal value of one trillion Euro that are held by almost 1,800 German banks over this time period. This dataset allows us to track on a securityby-security level and on a quarterly basis how banks change their portfolio composition through time and how they react to the shocks in the financial system that start in the second half of 2007 and intensify in the second half of 2008. In particular, we can link banks' portfolio decisions as a reaction to the crisis to several of their key characteristics such as for example their liquidity and solvency situation, their capital structure, and their holdings of specific assets, in particular those with a potentially high depreciation need as in the case of Greek government bonds.
This unique dataset thus allows us to address a number of open questions: Where do banks go and where do they invest their money following deterioration in their situation.
In particular, which dimensions such as liquidity, quality, or home bias are the main drivers of their decisions? In the cross-section, which banks behaved in which way? To what extent does a bank's behavior depend on its characteristics such as the strength of its deposit base, its capital structure, and its health? The answers to these questions are of particular relevance in light of the recent financial and sovereign debt crisis and the consideration of the appropriate regulatory reactions.
In our analysis, we consider as dependent variables six different ways in which banks can change their investment policies through time and the crisis. First, we consider whether banks shift their investments more towards securities that are eligible for open market transaction in central bank operations and can thus be used to achieve additional liquidity (flight to liquidity). Second, we analyze whether banks buy more securities that are issued in the country in which they are headquartered (flight home). Next, we focus on the types of issuers whose securities banks purchase. In particular, third and fourth, we analyze whether banks engage more in securities issued by the German financial and the German non-financial sector. Finally, we consider how banks change their investment behavior in sovereign debt. So, fifth, we look at the holdings of banks in German government bonds, and, sixth, we take into account holdings of banks in non-German government bonds.
As our variables of interest, we analyze whether and to what extent these changes in
investment are driven by bank type and characteristics. These characteristics comprise for example bank size, bank health as evidenced by its return on assets and the level of its write-offs and provisions, bank capital structure, and bank funding status as measured by the ratio of deposits and total assets. Finally, we analyze in more detail savings banks and cooperatives for which we have supervisory rating information.
We find that banks' investments change substantially with the beginning of the financial crisis. First, banks change their investments towards securities that are eligible as collateral in central bank credit operations. This is due to the increasing importance of financial intermediation and liquidity by central banks during the financial crisis. Overall, big banks and Landesbanken have comparatively large holdings of eligible securities, while savings banks, which have rather large and stable deposit financing, do not focus on these securities. We show that, as a reaction to the financial crisis, less healthy institutions tend to seek rescue in liquidity in the form of eligible securities. Also large banks -particularly those about 20 banks that account for half of the sector's security investment -tend to flee more to liquidity than smaller banks do. Investments in sovereign bonds from the European periphery taken together do not affect the decision of banks to go for these securities, while this happens for banks with high investment in the Greek state.
Second, banks change their investments towards domestic securities. Overall, banks that follow a narrow-banking concept and rely more on deposit financing as well as financially less sound institutions are more invested in domestic securities. In contrast, larger banks tend to have both larger portfolios relative to total assets and a more international portfolio composition. With the beginning of the financial crisis, banks strongly reallocate their portfolios towards the domestic market. Investments in European periphery sovereign bonds in general appear not to be of importance for this flight to home. However, investments in Greek government debt do matter.
Finally, we exploit in more detail the heterogeneity of the German banking system to obtain a better understanding of the importance of solvency for investment policy. We focus on savings banks and credit cooperatives, which form a homogenous group of small banks to which most German banks belong. For these institutions, we obtain supervisory rating information. Although these banks have a comparatively large and stable deposit base, the beginning of the financial crisis induces less well rated banks to start a flight to liquidity and flight to quality.
Our paper is related to different strands of the literature. First, it relates to the work on the effect of bank characteristics, such as the composition and strength of its balance sheet, on credit availability. Prominent papers in this context comprise Bernanke and Gertler (1987) , Bernanke and Blinder (1988) , Holmstrom and Tirole (1997) , and Diamond and Rajan (2011) . Second, and related to the work above, our paper relates to the literature that deals with banks' lending behavior in reaction to the financial crisis and a worsening economic situation. Ivashina and Scharfstein (2010) show that reductions in lending to corporate customers were particularly pronounced for banks with less access to depositfinancing and a higher likelihood of credit-line drawdowns. Jimenez, Ongena, Peydro, and Saurina (2011) find that loan granting is substantially reduced under tighter monetary and worse economic conditions, in particular by banks with less capital or less liquidity. Puri, Rocholl, and Steffen (2011) provide evidence that banks with substantial indirect exposure to the U.S. subprime market reject substantially more retail loan applications than other banks. This effect is shown to be stronger for smaller and more liquidityconstrained banks. Our paper provides evidence on banks' investments and portfolio choices during the financial crisis and links this evidence to the characteristics of these banks. Third, the paper relates to the literature on investors' portfolio rebalancing during times of economic distress such as for example Beber, Brandt, and Kavajecz (2009) who analyze the development of European sovereign bond markets and find that investors value both credit quality and liquidity. While their work observes market patters, we consider banks' aggregate portfolios and their rebalancing through time and the financial crisis.
The rest of the paper is organized as follows. The next section describes the institutional setting and the data. Section 3 presents our empirical methodology. Section 4 presents the analysis and the results, section 5 concludes.
Data and descriptive statistics

Data sources and sample construction
The data is compiled from various sources. We obtain a unique dataset with detailed quarterly information on the composition of all German banks' portfolios in terms of volume (i.e. total Euro) from the Securities Deposits Statistics (Depotstatistik) of Deutsche Bundesbank. In this unique original dataset, the unit of observation is the amount (in Euro) that bank holds from security issued by issuer at time . Data is available both on the nominal value and on the market value. 2 We therefore possess 21 complete snapshots of all securities in all German banks' securities portfolios, (i.e. on average 1792 portfolios per quarter, such that for each portfolio we have a security by security breakdown) for the quarters from 2006Q1 until 2011Q1.
We add information on type and issuer of the securities as well as the collateral framework, which we obtain from Wertpapiermitteilungen Datenservice, the agency responsible for the allocation of ISINs in Germany.
Quarterly data on the eligibility of securities for European System of Central Banks (ESCB) operations are obtained from Deutsche Bundesbank. Further bank-specific information such as asset size, equity ratio and profit / loss items are obtained from the Bundesbank banking statistics. For the German savings banks and the credit cooperatives,
we also obtain detailed data on supervisory ratings from Deutsche Bundesbank.
2 We mostly use nominal values for our analysis, since we are more interested in portfolio reallocation than in price effects. This has the disadvantage, that shares are practically eliminated from the analysis as they are recorded with a nominal value of one euro. However, shares are only of minor importance in the banks' security holdings.
For the purpose of our analysis, we restrict the sample to those observations that the banks hold in their own portfolio, eliminating the observations they hold for their customers. We also drop those observations where the holder is equivalent to the issuer.
We use the classification of the Deutsche Bundesbank and categorize banks into six groups: big banks, regional banks and other commercial banks, Landesbanken, savings banks, regional institutions of credit cooperatives, and credit cooperatives. Put differently, we eliminate branches of foreign banks, mortgage banks, special purpose banks and building and loan associations from our sample. Finally, we drop from the sample retail investment certificates, as they are of minor aggregate value. Figure 1 shows the development of this volume over time: While there is an upward trend for both the overall volume of securities eligible for ESCB operations and the overall volume of securities non-eligible for ESCB operations, there is a remarkable increase in the former, accompanied by a decrease in the latter, after the beginning of the financial crisis in the third quarter of 2008.
Descriptive statistics
Panel C of Table 1 shows the breakdown by issuer country: 60.5 % of the overall volume are securities issued in Germany, 15.5 % are issued by the PIIGS countries and 12.5 % are issued from the remaining Euro area. The development over time for the German and the non-German overall volume is shown in Figure 2 . After the third quarter of 2008, there is a strong increase in the volume of securities issued in Germany, accompanied by a strong decrease of foreign securities.
3 These retail investment certificates are mainly held by banks to provide some liquidity for their own issues to retail customers on the secondary market.
Panel D describes the breakdown by sector of the securities. The financial sector represents by far the most important share of the total volume. Securities issued by the financial sector account for some 80 % of German banks' securities holding. Thus the main function of security investments is not to provide credit to the real economy, households, or the government. These securities are rather held for the purpose of risk sharing or liquidity management. The German government sector amounts to another 11.3 % and the foreign government sector to another 7.0 % of the volume. The real sector only plays a minor role in our dataset. 4 The development of the financial and the government sectors are shown in Figure 3 . For a better comprehensibility of this very complex data set, we show descriptive statistics aggregated by bank groups (see Tables 2 and 3 ). In the detailed regression analyses later on the individual bank will be the panel unit. Since banks of different bank groups are so different with respect to size in terms of both overall assets and securities portfolio volume, Table 3 Backed Securities make up a considerable share of more than 10 % of the corresponding portfolios.
Panel F of Table 3 shows average Herfindahl-Hirschman Indices of the banks' portfolios in terms of the issuers of the ISINs, the composition by sectors and the composition by asset classes. These three measures are highest for savings banks, credit cooperatives and regional banks / other commercial banks. This shows that those banks with the larger portfolio size, i.e. the big banks, the Landesbanken and the regional institutions of credit cooperatives diversify more their securities portfolio.
Finally, Panel G presents additional information on the banks such as the equity ratio, the return on assets and write-offs and provisions. The equity ratio is particularly high for regional banks / other commercial banks (11.4 %). The return on assets also differs across bank groups: the big banks (7.5 %) and regional banks / other commercial banks (14.2 %) exhibit particularly high values here. Finally, the share of deposits over total assets is particularly high for savings banks (66.4 %) and cooperative banks (73.1 %). This again highlights the different business models in the German banking system.
Methodology
We use a difference-in-difference approach to estimate the effects of various bankspecific characteristics at the beginning of the financial crisis on the dependent variables.
Following Bertrand et al. (2004) , throughout our paper we consider the following main econometric specification:
where is the dependent variable of interest of bank in time period . More precisely, we consider the following six variables of interest:
1. Share of volume of securities in the portfolio of bank at time that are eligible for ESCB operations as percent of total volume of the securities portfolio of bank at time . Following Bertrand et al. (2004) we cluster the standard errors by bank.
To get a robust understanding of our dataset and in particular of the main effects of our explanatory variables, we begin our analysis with the following simple cross-sectional regression of the means, which is derived from equation (1):
That is, in this first step we regress the mean (over time) of the dependent variable on the means (over time) of the explanatory variables, ignoring the panel structure of our data and also the treatment effects.
Analysis and results
Cross-sectional regression analysis
The results of the cross-sectional analysis are shown in Table 4 . In specification (1), the dependent variable is the share (in %) of the volume eligible for ESCB operations in the total volume of the bank's securities portfolio. We find that all bank groups except regional institutions of credit cooperatives have a significantly higher share of securities eligible for ESCB operations than the savings banks which represent the reference group in all the regression tables. In particular, for the big banks this share is more than 14 percentage points, and for the Landesbanken it is even more than 20 percentage points higher than for the savings banks. Concerning the main effects of the bank characteristics, we find that a one percentage point increase in the share of securities induces a 0.64 percentage point increase in the share of securities eligible for ESCB operations. We also find that a higher deposit ratio, a lower equity ratio, a lower return on assets and lower write-offs and provisions are associated with a higher share of securities which are eligible for ESCB operations. Finally, asset size is negatively associated with the share of securities eligible for ESCB operations.
7 Specification (2) presents the cross-sectional regression results for the share of securities issued in Germany. In line with the descriptive statistics we find that savings banks have the highest share of securities issued in Germany: the regression estimates for all other bank groups -except for the regional institutions of credit cooperatives -are significantly smaller, up to 22.4 percentage points less for the big banks. In terms of the main effects of the bank characteristics we find that a smaller overall share of securities in total assets, a higher deposit ratio and a higher total assets size are associated with a higher share of securities issued in Germany. Furthermore, a lower equity ratio and higher write-offs and provisions -i.e. worse overall financial health -are associated with a higher share of securities issued in Germany.
In specification (3), the dependent variable is the share of securities issued in Germany and from the financial sector. All the corresponding regression estimates -except for the one of total assets -have the same signs as in specification (2). This is not surprising as we know from the descriptive statistics that the German financial sector makes up the most important part of the dataset and in particular of the overall German sector analyzed in specification (2).
Specification (4) shows the cross-sectional regression results for the share of securities that are issued in the financial sector, but from outside Germany. It is therefore not surprising that the resulting estimates have the opposite signs compared to specification (3), for the most part.
In specification (5), the dependent variable is the share of securities issued in the German government sector. Big banks and regional banks / other commercial banks hold a share in the German government sector that is about 10 percentage points larger than the corresponding share of savings banks. By contrast, credit cooperatives have a significantly lower share of securities issued from the German government sector. From the main effects, only the equity ratio and the return on assets are significant, banks with a lower equity ratio and a higher return on assets exhibit a higher share of securities issued from the German government sector.
Specification (6) shows the cross-sectional results for the share of securities issued from the non-German government sector. Big banks are particularly active in this sector as
shown by the regression coefficient of 13.753. Furthermore, a higher equity ratio and smaller return on assets also lead to a higher share of securities issued from the nonGerman government sector.
In sum, the cross-sectional regressions in Table 4 confirm the results from the descriptive statistics, in particular in terms of the activity of banks from different bank groups.
Secondly, the main effects give a first idea of how the variables describing the bank characteristics influence the six dependent variables under consideration.
Panel regression analysis
As outlined in the methodology section, we now turn to the panel regression analysis.
Tables 5 to 10 present the results for the different dependent variables. All specifications in these tables include random effects and time dummies, which are omitted from the tables for better readability.
While we are particularly interested in the interaction effects, the time dummies presented in Figure 4 show us the overall trend of the dependent variables. For all six graphs in this figure, the reference point is the third quarter of 2008. First, we find that after the beginning of the financial crisis in 2008Q3, the share of securities eligible for ESCB operations strongly increases. Second, for the share of securities issued in Germany, we find an overall decreasing trend. This is in contrast to Figure 2 , where we found that the overall volume of German securities increases after the beginning of the financial crisis, indicating a type of "home bias". The reason for these contradicting results is that in Figure 4 , the results are unweighted by banks, i.e. all banks count equally here, regardless of their portfolio size. Thus, it remains to be seen in the panel regressions whether the overall home bias is at the origin of the investment policies of only a few banks with a very large portfolio size. Moreover, from Figure 4 we see a strong decrease of securities from the German financial sector, as well as an increase of the share of securities in the German government sector. Finally, the non-German financial sector shows an upward trend over the whole sample period.
Eligibility for ESCB operations
In Table 5 the dependent variable is the share of securities eligible for ESCB operations as a percentage of the total volume of securities of the bank. Specification (1) does not include any interaction or treatment effects and can therefore be regarded as a reference for the other specifications (2) to (13) Furthermore, a 1 percentage point higher equity ratio leads to a 0.286 percentage point lower share of securities eligible for ESCB operations. Finally, also the asset size is negatively associated with the share of securities eligible for ESCB operations. All these results are systematically robust not only with respect to the cross-sectional regressions discussed in section 4.1., but also over all specifications (1) to (13) of Table 5 .
More important for the purpose of our study are the treatment / interaction effects in specifications (2) to (13), which are shown in the second half of table. As outlined before, the treatment group is defined by those banks which in the third quarter of 2008 are above the median with respect to the treatment variable of interest. Thus, the interaction effect in specification (2) share of eligible securities after the beginning of the financial crisis than those with a higher deposit ratio. This is in line with our expectation of a stronger flight to liquidity for banks with lower deposit ratios.
Concerning the financial health variables equity ratio and write-offs and provisions, specifications (4) and (6) show that a lower equity ratio and higher write-offs and provisions in 2008Q3 induce a stronger flight to liquidity, since these banks have a higher share of securities eligible for ESCB operations after the beginning of the financial crisis.
Return on assets, by contrast, does not have a significant impact as indicated in specification (5). In terms of total asset volume, specification (7) shows that larger banks have a higher share of securities eligible for ESCB operations than smaller banks after the beginning of the financial crisis. Put differently, in terms of asset size larger banks flee more to liquidity than smaller banks do. In specification (8), we consider jointly the treatment effects analyzed in specifications (2) to (7). All effects keep their signs, significance and order of magnitude.
In specifications (9) to (13) we exploit further the full power and granularity of our dataset. In particular, in specification (9) the treatment comprises those banks which in 2008Q3 together sum up to more than 50 % of the total banks' securities portfolio. Given the asymmetry in the size of the banks' securities portfolios, this treatment sample comprises less than 20 banks. The result from this specification is somewhat similar to, yet much stronger than specification (7): The main effect of such a top 50 % bank is negative, but after the beginning of the financial crisis, they flee much more to liquidity than the other banks, as indicated by the treatment effect of 8.384 in specification (9).
Specification (10) shows that the share that banks hold in securities issued by the PIIGS countries does not play a significant role for the flight to liquidity. In sharp contrast to that, specification (11) signifies a strong effect of the share of Greek government bonds in a bank's portfolio in the government sector. More precisely, those banks with a share of (12) and (13), respectively.
In sum, we conclude from Table 5 that larger banks as well as banks with lower equity ratios, higher write-offs and provisions, a larger exposure to Greek government bonds and troubled German and US securities exhibit a particular pronounced flight to liquidity after the beginning of the financial crisis. Table 5 . Specification (1) does not include any treatment effect and can therefore be considered as a benchmark for all other specifications in Table 6 .
Home bias: securities issued in vs. outside Germany
We find that the reference bank group -savings banks -has by far the highest share of securities issued from the German sector. For all other bank groups, the corresponding share is about 20 percentage points lower. This result is robust across all specifications of Table 6 and well in line with both the cross-sectional regression results and the descriptive statistics.
Those banks for which the portfolio is more important in terms of its size relative to overall asset volume have a lower share of securities issued in Germany. Similarly, the larger a bank in terms of overall assets, the smaller the share of securities issued in Germany. By contrast, the deposit ratio has a positive effect on the dependent variable:
banks with a larger deposit ratio tend to have a higher share of securities issued in Germany.
As for the share of securities eligible for ESCB operations, we now again turn to the interaction effects presented in the second half of Table 6 . From specification (2) with a smaller deposit ratio. In terms of the financial health variables we find that a lower equity ratio and higher write-offs and provisions in 2008Q3 lead to a higher share of securities issued in Germany, see specifications (4) and (6). All these single interaction effects keep their signs and remain significant when they are considered together in specification (8).
One crucial result that can be derived from Table 6 is that in terms of the home bias, large banks behave differently after the beginning of the financial crisis than smaller banks do.
This can be observed from specification (7) and in particular from specification (9). More precisely, both specifications (7) and (9) show that over the whole sample period these large banks have a smaller share of securities issued in Germany (main effects of -2.501
for ln(Assets) and of -14.050 for top 50 % bank, respectively). However, banks with higher overall assets in 2008Q3 tend to strongly invest into German securities after the beginning of the financial crisis, as shown by the interaction effect of 5.242 in specification (7). Specification (9) shows that this effect is even stronger (interaction effect of 16.601) when one considers those largest banks in terms of portfolio size which in the third quarter of 2008 together make up 50 % of the total volume under consideration.
Again, specifications (10) to (13) exploit the full power of our dataset even more. Here we find that a high share of PIIGS securities in 2008Q3 does not lead banks to an increased investment into German securities after the beginning of the financial crisis, the effect in specification (10) is even slightly positive. As soon as one only considers Greek government securities, however, the picture completely changes: Banks with a higher share of Greek government securities in 2008Q3 strongly flee into the German sector after the beginning of the crisis, as indicated by the interaction effect of 6.037 in specification (11) of Table 6 . The same holds true for banks with a high share of Asset Backed Securities as shown by the positive and significant treatment effect of 1.620 in specification (12).
In sum, Table 6 shows that banks with a smaller deposit ratio, a lower equity ratio, higher write-offs and provisions, a higher share of Greek government bonds or a higher share of Asset Backed Securities tend to flee more into German securities after the beginning of the financial crisis. The same holds true for banks that are large either in terms of their overall assets or with respect to their overall securities portfolio size.
The financial sector Table 7 , which is again structured exactly like Tables 5 and 6 , shows the results for the share of volume issued from the German financial sector. This share is highest for savings banks as indicated by the negative coefficients of all other bank groups in Table 7 .
The main effects of the share of securities, the deposit ratio and the asset size work into the same direction as in Table 6 described in the section on the home bias, where the dependent variable was the share of securities issued in Germany. This is not surprising because as discussed before the financial sector plays by far the most important role in our dataset.
In terms of the interaction effects displayed in the second half of the table,
specifications (2) and (3) In particular, the bank group effects are all positive, and also the main effects and the interaction effects show the opposite signs compared to Table 7 Together, Tables 7 and 8 show that larger banks and in particular those with lower equity ratios, higher write-offs and provisions or a larger exposure to Greek government bonds increase their investment in the German financial sector more than the other banks do. At the same time, banks with the same characteristics also particularly decrease their investment in the non-German financial sector.
The government sector
In Tables 9 and 10 we analyze the share of securities issued from the German and the non-German government sector, respectively. Table 9 confirms the result from the descriptive statistics and from the cross-sectional regressions that big banks and regional banks have the significantly highest share of securities issued from the German government sector, while credit cooperatives invest even less in this sector than the reference group, savings banks. However, banks' investment behavior in the German government sector is not driven by the other main effects such as share of securities, deposit ratio or equity ratio. Also, in terms of the interaction effects we do not find many significant influences. One exception is specification (9), which shows that the top 50 % banks as defined above invest much more into the German government sector after 2008Q3 than the rest of the banks of our sample do. Before this quarter, these banks had invested considerably less than the others as indicated by the corresponding main effects of -11.564 in the same specification (9). Finally, we find that a high share of PIIGS securities or of Asset Backed Securities in 2008Q3 leads to a lower share of securities issued from the German government sector after the beginning of the financial crisis as
shown by the interaction coefficients in specifications (10) and (12), respectively. Table 10 shows that big banks and regional banks are also those that invest the most into the non-German government sector -which again confirms the corresponding finding from the cross-sectional regression in Table 4 . In terms of the interaction effects, we only find that banks with a low deposit ratio (regression coefficient of 0.516) or a high share of 
Further analysis: the ratings of savings banks and credit cooperatives
In a complementary analysis we analyze the impact of ratings at the beginning of the third quarter of 2008 on our six variables of interest. For this purpose, the sample is reduced to savings banks and credit cooperatives, because ratings were only available for this homogenous group. 8 Therefore, Table 11 reports just one bank group effect.
Furthermore, the rating is susceptible to capture the financial health variables equity ratio, return on assets as well as write-offs, which therefore are omitted from the model as well.
Instead we include the rating into the model. The coefficient of interest is the interaction effect "After x Rating: 3/4". It analyzes whether savings banks and credit cooperatives with ratings in category 3 or 4 (a large part of the sample) react differently with respect to our six dependent variables of interest after the crisis.
We find that this is only the case for the share of securities eligible for ESCB operations and the share of securities issued in the German government sector. Indeed, specification (1) of Table 11 shows that banks with a rating 3 or 4 in the third quarter of 2008 tend to flee more into eligible securities after the beginning of the financial crisis as indicated by the positive and significant regression coefficient of 2.039. Correspondingly, specification (5) shows that these banks also tend to invest more into the German government sector in the aftermath of the financial crisis, i.e. into securities that are supposed to be very reliable.
Conclusion
The recent financial and sovereign debt crisis and the resulting shock to banks and the financial system have raised many questions on how banks react in their investment and portfolio decisions. While there is growing evidence on the lending channel, the evidence on these decisions is scarce, mainly due to the lack of security-by-security data for individual banks. This is an important question as financial assets constitute a major part of banks' balance sheets and they constitute the most direct and immediate way in which a bank can change its overall asset structure. We address this open question by using a novel dataset, which comprises all security investments by all German banks on a security-by-security basis between 2006 and 2011.
Our results suggest that the financial crisis induces banks to substantially change their investment strategies. In particular, banks invest more in securities that can be used as 
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Volume Germany Volume Non-Germany In this table we report cross-sectional (between effects) regressions of 6 different dependent variables. That is, for both the dependent and the explanatory variables, means over time are taken. In specification (1), the dependent variable is the share (in %) of the volume eligible for ESCB operations. Specification (2) reports the cross-sectional results for the share (in %) of securities in the portfolio that were issued in Germany. In specifications (3) and (4), the dependent variables are the shares (in %) of the volume issued in the German financial sector and in the non-German financial sector, respectively. Specifications (5) and (6) report the between effects regression results for the shares (in %) of the volume issued in the German government sector and in the non-German government sector, respectively. The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. In this table we report random effects regressions. The dependent variable in all 13 specifications is the share (in %) of a bank's securities portfolio that is eligible for ESCB operations. All 13 specifications include time dummies (omitted from the table). In specification (1), there is no interaction (or treatment) effect. Specifications (2) to (7) show regression results when one interaction (or treatment) effect is added. For example, the interaction effect of -3.589 in specification (2) signifies that banks which have a share of securities (as percent of total assets) higher than the median in III/2008, have a significantly lower share of securities eligible for ESCB operations in the aftermath of the financial crisis. In specification (8), all of the interaction effects of specifications (1) to (7) are included simultaneously. Specifications (9) to (13) present some additional results with single interactions -similar to specifications (1) to (7). The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. In this table we report random effects regressions. The dependent variable in all 13 specifications is the share (in %) of a bank's securities portfolio that is issued in Germany. All 13 specifications include time dummies (omitted from the table). In specification (1), there is no interaction (or treatment) effect. Specifications (2) to (7) show regression results when one interaction (or treatment) effect is added. For example, the interaction effect of -2.040 in specification (2) signifies that banks which have a share of securities (as percent of total assets) higher than the median in III/2008, have a significantly lower share of securities issued in Germany in the aftermath of the financial crisis. In specification (8), all of the interaction effects of specifications (1) to (7) are included simultaneously. Specifications (9) to (13) present some additional results with single interactions -similar to specifications (1) to (7). The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. In this table we report random effects regressions. The dependent variable in all 13 specifications is the share (in %) of a bank's securities portfolio that is issued in Germany and is from the financial sector. All 13 specifications include time dummies (omitted from the table). In specification (1), there is no interaction (or treatment) effect. Specifications (2) to (7) show regression results when one interaction (or treatment) effect is added. For example, the interaction effect of -1.595 in specification (2) signifies that banks which have a share of securities (as percent of total assets) higher than the median in III/2008, have a significantly lower share of securities issued in Germany and from the financial sector in the aftermath of the financial crisis. In specification (8), all of the interaction effects of specifications (1) to (7) are included simultaneously. Specifications (9) to (13) present some additional results with single interactions -similar to specifications (1) to (7). The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. In this table we report random effects regressions. The dependent variable in all 13 specifications is the share (in %) of a bank's securities portfolio that is issued outside Germany and is from the financial sector. All 13 specifications include time dummies (omitted from the table). In specification (1), there is no interaction (or treatment) effect. Specifications (2) to (7) show regression results when one interaction (or treatment) effect is added. For example, the interaction effect of 1.797 in specification (2) signifies that banks which have a share of securities (as percent of total assets) higher than the median in III/2008, have a significantly higher share of securities issued outside Germany and from the financial sector in the aftermath of the financial crisis. In specification (8), all of the interaction effects of specifications (1) to (7) are included simultaneously. Specifications (9) to (13) present some additional results with single interactions -similar to specifications (1) to (7). The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. In this table we report random effects regressions. The dependent variable in all 13 specifications is the share (in %) of a bank's securities portfolio that is issued in Germany and is from the financial sector. All 13 specifications include time dummies (omitted from the table). In specification (1), there is no interaction (or treatment) effect. Specifications (2) to (7) show regression results when one interaction (or treatment) effect is added. For example, the interaction effect of -0.092 in specification (2) signifies that banks which have a share of securities (as percent of total assets) higher than the median in III/2008, have a (yet insignificantly) lower share of securities issued in Germany and from the government sector in the aftermath of the financial crisis. In specification (8), all of the interaction effects of specifications (1) to (7) are included simultaneously. Specifications (9) to (13) present some additional results with single interactions -similar to specifications (1) to (7). The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
No
Effects)
In this table we report random effects regressions of 6 different dependent variables. In specification (1), the dependent variable is the share (in %) of the volume eligible for ESCB operations. Specification (2) reports the results for the share (in %) of securities in the portfolio that were issued in Germany. In specifications (3) and (4), the dependent variables are the shares (in %) of the volume issued in the German financial sector and in the non-German financial sector, respectively. Specifications (5) and (6) report the regression results for the shares (in %) of the volume issued in the German government sector and in the non-German government sector, respectively. The reference group in all specifications is savings banks. T-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
